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Controversies in Mechanical Ventilation:
When Should a Tracheotomy Be Placed?
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The incidence of disease requiring mechanical
ventilation is increasing [1]. Anywhere from 5% to

13% of mechanically ventilated patients will go on
to require prolonged support [2]. With such a large
and increasing population of mechanically venti-

lated patients, critical care physicians will fre-
quently face the dilemma of whether to perform
tracheotomy. The decision is a complex one,
requiring a detailed understanding of the risks

and benefits of both tracheotomy and prolonged
translaryngeal intubation (TLI). It must also be
individualized, taking into consideration the pa-

tient’s preferences and expected clinical course.
This article reviews the medical literature regard-
ing the benefits and risks of tracheotomy as com-

pared with TLI. The authors then discuss current
data regarding the optimal timing for the proce-
dure, and propose an algorithm that may aid

intensivists in clinical decision making.
Indications for tracheotomy

Tracheotomy has been used for airway man-
agement since ancient times [3] and remains one of
the most commonly performed intensive care unit

procedures [4]. The clinical indications for trache-
otomy include relief of upper airway obstruction,
assistance with removal of secretions, and provi-

sion of airway access for prolonged mechanical
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ventilation. Examples of airway obstruction re-
quiring tracheotomy are severe maxillofacial

trauma, foreign bodies in the upper airway, bilat-
eral vocal cord paralysis, larger tumors of the
upper aerodigestive tract, congenital anomalies

of the upper airway, laryngeal or tracheal injuries
preventing oral or nasal intubation, and swelling
of the tongue, pharnynx, larynx, or trachea [3].
While the decision to perform tracheotomy in

upper airway obstruction is simple, deciding on
the need for and timing of tracheotomy for
prolonged mechanical ventilation is complex. It

requires a thorough understanding of the possible
benefits and complications of placement.
Benefits of tracheotomy

Patient comfort

Though patient comfort is often cited as an
advantage of tracheotomy, there are limited data
to support this. Astrachan and colleagues [5]

surveyed 60 critical care nurses on their attitudes
regarding tracheotomy and prolonged TLI. Of
those polled, 90% felt that patient comfort was

enhanced with tracheotomy and 75% thought
patients with tracheotomies fared better psycho-
logically. To the authors’ knowledge, no studies
have directly surveyed patients undergoing

tracheotomy.
A decrease in sedation requirements with

tracheotomy is often cited as evidence of improve-

ment in comfort, although the literature support-
ing this theory is contradictory. Nieszkowska and
colleagues [6] performed an observational study in

72 patients undergoing tracheotomy. Sedation
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level assessed by Riker’s score and the amount of
oral and intravenous sedation required in the
week before and after tracheotomy were com-

pared. They found a decreased requirement for
sedatives and decreased time spent heavily
sedated, with no increase in agitation. Because
of the study design, it is difficult to tell whether

the decreased sedation requirements were attribut-
able to tracheotomy versus clinical improvement.
A retrospective study by Veelo and colleagues [7]

of 117 patients undergoing tracheotomy com-
pared sedative needs in the week before and after
tracheotomy. While a sharp decline in sedation

requirements was observed in the days leading
up to the procedure, no reduction was observed
after tracheotomy. The lack of definitive data
for patient comfort and sedation requirements

makes it difficult to draw firm conclusions.
Retrospective interviews of patients who un-

derwent TLI revealed that nearly half experienced

anxiety or fear while intubated. Inability to com-
municate was found to be the primary reason for
these emotions [8–10]. Tracheotomy affords pa-

tients an opportunity for articulated speech. This
may reduce anxiety, enhance sense of control and
well being, and improve the effectiveness of physi-

cian and nursing care. Another advantage of
tracheotomy is the potential for oral nutrition. Al-
though swallowing and glottic barrier function
may be compromised, resulting in increased risk

of aspiration, with the appropriate precautions
a tracheotomy does not prevent oral nutrition
[11,12]. The ability to take oral nutrition may con-

tribute to improved senseofwell beingand comfort.
Secure airway

Tracheotomy provides a more secure airway

than TLI. Unplanned extubation during TLI has
been extensively reported, with rates ranging from
3% to 14% [13–22]. In general, approximately

half of patients will require reintubation, with
the majority occurring in the first hour. Reintuba-
tion is associated with hemodynamic and cardio-
pulmonary complications in 31% to 72% of

patients [16,23]. Additionally, accidental extuba-
tion with subsequent reintubation may increase
the incidence of nosocomial pneumonia [17,24].

Rates of accidental airway loss in tracheotomy
are not as well reported. In the largest series,
Goldenberg and colleagues [25] retrospectively

studied 1,130 patients undergoing tracheotomy
over a 10-year period. They found only four cases
of tube obstruction or decannulation (0.35%);
however, all four patients died from this complica-
tion. Other series cite event rates of 0% to 7% [26].
Overall, it seems tracheotomy provides a more

secure airway than TLI. Tracheotomy also affords
greater patient mobility, allowing patients to get
out of bed. This may facilitate physical therapy,
reduce the likelihood of skin breakdown, enhance

patient comfort, and improve the ability to clear
airway secretions. This mobility may also allow
for transition to lower levels of care or long-term

acute care or weaning facilities.
Ventilator associated pneumonia

Ventilator-associated pneumonia (VAP) in-

creases mortality, the length of hospitalization
[27] and the duration of mechanical ventilation
(MV) [28]. Thus, a thorough understanding of
the relationship between tracheotomy and VAP

is important to assess the relative benefit of the
procedure. Several prospective cohort studies
have reported tracheotomy as an independent

risk factor for nosocomial pneumonia [27–32].
The majority of these studies fail to establish the
timing of tracheotomy in relation to pneumonia;

therefore, the higher VAP rate may simply reflect
the higher likelihood of prolonged mechanical
ventilation in these patients. Only the article by

Ibrahim and colleagues [27] specifies timing by
noting that tracheotomy was performed before
the onset of nosocomial pneumonia in all patients.
The study still fails to control for overall duration

of MV. Based on this data, it is difficult to ascer-
tain whether tracheotomy is a risk factor for VAP
or a marker for longer duration of mechanical

ventilation.
Only two studies have tried to control for

duration of MV while comparing nosocomial

pneumonia rates in patients with prolonged TLI
and tracheotomy. Bouderka and colleagues [33]
performed a prospective, randomized study in

62 subjecs with severe head injury. Thirty-one
subjects undergoing tracheotomy on hospital
day five were compared with 31 subjects treated
with prolonged TLI. They found no difference in

rates of pneumonia between the two groups. Nseir
and colleagues [34] performed a retrospective
case-control study matching 177 subjects with

tracheotomy with 177 control subjects treated
with prolonged TLI. They found a statistically
significant reduction in VAP episodes per

1,000 mechanical-ventilator days (P ¼ .009). In
multivariate analysis, tracheotomy was indepen-
dently associated with a decreased risk for VAP.
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Does the timing of the procedure affect the rate
of pneumonia? Numerous studies have examined
nosocomial pneumonia rates in early versus late
tracheotomy [35–46]. The literature on this topic is

difficult to interpret because of conflicting results
and varying definitions of ‘‘early tracheotomy.’’
Two meta-analyses have been performed in at-

tempts to reconcile the disparate data [47,48],
with both concluding that early tracheotomy had
no influence on rates of nosocomial pneumonia.

Still, with the exception of the article by
Rodriguez and colleagues [43], the studies favor-
ing early tracheotomy report lower rates of

pneumonia. Differences in the definition of
nosocomial pneumonia or in the prophylactic
measures taken at individual facilities make com-
parisons by meta-analysis difficult. A well-

designed randomized trial may still prove early
tracheotomy superior in reducing rates of noso-
comial pneumonia. However, current evidence

does not allow the authors to draw definitive con-
clusions other than stating that early tracheot-
omy is unlikely to result in an increase in risk.

Larger randomized, controlled trials comparing
tracheotomy to prolonged TLI are needed to
answer this question.

Weaning from mechanical ventilation

The effect that tracheotomy has on weaning
from mechanical ventilation is often debated.
Proposed reasons for facilitated weaning include:

(1) reduced dead space, (2) decreased airway
resistance and work of breathing, (3) improved
removal of secretions, (4) decreased need for

sedation, (5) improved patient comfort, and (6)
decreased rates of VAP [49]. The issues of VAP,
patient comfort, and sedation have been covered
in detail above.

Several groups have addressed the difference in
dead space between tracheostomy and endotra-
cheal tubes (ETTs). Davis and colleagues [50] com-

pared the dead space of standard ETTs with
tracheostomy tubes and found that the differences
were less than 20 mL. Mohr and colleagues [51] as-

sessed the clinical significance of these small differ-
ences in dead space by calculating dead space (Vd/
Vt) via capnography in 45 patients 24 hours before
and after tracheotomy. They found no significant

difference between the pre- and posttracheotomy
Vd/Vt (50.73 plus or minus 10.5 versus 51.88 plus
or minus 11.4, P ¼ .31). Given the above, it seems

unlikely that changes in dead space play a signifi-
cant role in facilitating weaning.
Work of breathing

Reduction in tube resistance leading to a de-
creased work of breathing is a more plausible
reason for weaning benefits after tracheotomy.

Increased resistance in a tube will be seen with
decreases in diameter, increases in length, luminal
irregularities, higher gas flow rates, and curves in
the tube [49]. Davis and Porembka [52] studied

work of breathing in ETTs and tracheostomy
tubes of various sizes. Imposed work of breathing
in a tracheostomy tube was lower than in an ETT

of equivalent inner diameter. Four studies have
compared work of breathing before and after tra-
cheotomy [50,53–56]. Lin and colleagues [55]

found no change in work of breathing, although
a decrease in peak inspiratory pressure was noted.
The other studies all demonstrated a significant
decrease in work of breathing. The differences in

work of breathing and tube resistance are small
in these studies, but with increased minute ventila-
tion the effects will be magnified. Still, this may

not translate to improvements in clinical out-
comes, such as time spent weaning from mechan-
ical ventilation.

Weaning trials are often limited by methodo-
logic flaws. Providers cannot be blinded to
intervention, and physicians may be more willing

to discontinue ventilatory support in patients with
a tracheotomy. Additionally, variations in wean-
ing protocols, populations studied, timing of
tracheotomy, and the definition of ‘‘weaning’’

make direct comparison between studies difficult.
Though numerous trials have examined the

effects of tracheotomy on weaning times, the

authors will focus only on those that are random-
ized and controlled (RCTs). Five RCTs have
compared early tracheotomy to prolonged TLI

or late tracheotomy using duration of mechanical
ventilation as the outcomes measure [33,36,43–45].
Three of the five [33,43,44] found a significant
reduction in ventilatory days in the early tra-

cheotomy groups. Griffiths and colleagues [48]
performed a meta-analysis with four of the five
studies (Bouderka and colleagues [33] was not

published yet) and found that early tracheotomy
significantly reduced the duration of mechanical
ventilation, with a weighted mean difference

of �8.5 days. The results of this analysis are at
odds with those of a previous systematic review
by Maziak and colleagues [57]. However, two of

the five articles reviewed by Maziak are retrospec-
tive in nature [37,41]. A third article cited doesn’t
actually report a mean duration of mechanical
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ventilation [39]. Given the available data, tracheot-
omy, particularly when performed early, appears
to reduce the duration of mechanical ventilation.

The mechanisms behind this reduction and the
appropriate patient population required to maxi-
mize this benefit are unclear.
Risks of tracheotomy

Despite being a commonly performed proce-

dure, tracheotomy is not risk free. Clinicians must
consider the risk of immediate and long-term
complications, as well as the time and expense of

the procedure. This section briefly discusses com-
monly performed techniques and the contraindi-
cations to tracheotomy. The authors will then

review the reported rates of early and late
complications associated with the procedure.

Techniques

In the early 1900s, Chevalier Jackson popular-
ized an open surgical approach to tracheotomy
[58]. Open surgical techniques were the mainstay

throughout the twentieth century, but over the
last 15 years percutaneous procedures have be-
come increasingly popular. A recent meta-analysis
[58] comparing fifteen RCTs revealed a trend

toward reduced complications with the percutane-
ous approach. The investigators also found percu-
taneous tracheotomies were more cost-effective

(with an average savings of $456 USD) and of
shorter case length (average 4.6 minutes). Recent
guidelines released by the Belgian Society of

Pneumology and the Belgian Association for
Cardiothoracic Surgery recommend percutaneous
dilational tracheotomy as the procedure of choice
for elective tracheotomy in critically ill adult

patients [59].
The time, inconvenience, and risk for compli-

cations with transfer to an operating room (OR)

are often cited as a disadvantage of performing
tracheotomy. Studies have demonstrated that
both percutaneous and open tracheotomies can

safely be performed at the bedside [26,60–65].
Selected location is based on the standard practice
and comfort level of the practitioners performing

the procedure, but bedside placement is accept-
able and may be preferable to transferring the
patient to the OR.

Contraindications

There are few absolute contraindications to
tracheotomy. They include patient refusal, skin
infection at the operative site, and prior neck
surgery that obscures neck anatomy [59]. Several
other special situations deserve comment, but

none present an absolute contraindication. Mor-
bid obesity may increase complication rates in
both open and percutaneous tracheotomy
[66,67], but with caution both can be safely per-

formed [68,69]. Patients with thrombocytopenia
can undergo tracheotomy with platelet transfu-
sion before the procedure [59]. Heparin products

should temporarily be discontinued in patients
requiring anticoagulation [59].
Complications

Complications are reported in 5% to 40% of
tracheotomies [25]. In their retrospective analysis
of 1,130 subjects, Goldenberg and colleagues [25]
found a major complication rate of 4.3% with

0.7% mortality. Reported events were divided
into three specific time periods. Perioperative
complications included bleeding, cardiopulmo-

nary arrest, hypoxia because of airway loss, dam-
age to adjacent anatomic structures (such as the
recurrent laryngeal nerve or the esophagus), and

rare intraoperative fires caused by electrocautery
[25]. Early postoperative complications included
bleeding, pneumothorax or pneumomediastinum,

tube decannulation or obstruction, and wound
infection. Bleeding is the most common occur-
rence among these, with the others rarely re-
ported. It is largely preventable with careful

surgical technique [70]. In the retrospective series
by Goldenberg and colleagues, hemorrhage was
the most common early complication with a rate

of 0.8% [25], although other series report rates
between 1% and 37% [26].

Pneumothorax, subcutaneous emphysema, or

pneumomediastinum can occur secondary to
dissection of air along soft-tissue planes, direct
damage to the pleura, or rupture of a bleb [70].

Goldenberg reported a rate of 0.34% for pneumo-
thorax and subcutaneous emphysema, with two
deaths resulting from tension pneumothorax
[25]. Tube decannulation or obstruction can be

a devastating complication in the early postopera-
tive period before a mature stoma is formed.
Goldenberg reported a rate of only 0.35% for

this complication, with 100% mortality [25]. Hig-
gins and Punthakee performed a meta-analysis
comparing complications between open and per-

cutaneous tracheotomy. In their study, 10 trials
reported on decannulation or obstruction. When
data from these studies are pooled, there were
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29 events of decannulation or obstruction in 742
subjects, a rate of 3.9% [58].

Wound infection is another common early
complication in tracheotomy. Goldenberg and

colleagues [25] reported a low infection rate of
0.44%, all of which resolved with treatment.
Higgins and Punthakee [58] found 13 trials report-

ing on wound infection or stomatitis after trache-
otomy. Pooled event rates from these studies
reveal 73 infections in 850 subjects, a rate of

8.6%. The authors suspect the pooled data from
the RCTs given above more closely reflects actual
event rates, as complications were being actively

sought, rather than assessed retrospectively by
chart review.

Tracheal stenosis is a commonly cited late
complication of both TLI and tracheotomy.

Pressure exerted by the tube and its cuff are
thought to impair mucosal capillary perfusion,
eventually resulting in mucosal ulceration. The

ulcerations will heal by fibrosis and result in
progressive stenosis [71]. Whited [72] found that
longer duration of intubation was associated

with increased rates of stenosis, with a 2% inci-
dence with less than 6 days, 5% with 6 to
10 days, and 12% with greater than 10 days of

intubation. Rates of symptomatic tracheal steno-
sis following tracheotomy are relatively low,
with estimates of 1% to 12% [59,73]. Twenty-
one cases were reported in 1,130 patients

(1.85%) in the retrospective series by Goldenberg
and colleagues [25]. TLI can also result in stenosis,
but relative rates following TLI and tracheotomy

are not known.
Tracheo-innominate artery fistula is a rare (less

than 0.07%) but a devastating late complication

of tracheotomy, with a survival rate of only 25%.
Fistulas occur when the cannula erodes through
the innominate artery [59]. Tracheo-esophageal
fistula is also rare, with an estimated incidence

of less than 1%. It is an iatrogenic injury resulting
from compromise of the posterior tracheal wall
during placement. Repair generally requires

thoracic surgery, although stenting is an option
in some patients [73]. Tracheo-cutaneous fistulas
and dysphagia are also late complications of

tracheotomy.
Impact on outcome in critically ill patients

The effect of tracheotomy on intensive care

unit (ICU), hospital, and overall outcomes is also
controversial. To date, there is only one pro-
spective, RCT comparing early versus late
tracheotomy [43], and none comparing tracheot-
omy versus persistent TLI in the general ICU pop-
ulation. A more recent RCT restricted to severe
head injured patients found no difference in out-

come between tracheotomy and TLI patients [33].
The remainder of the data on outcomes are

retrospective and involve heterogeneous patient

populations, yielding conflicting results. Frutos-
Vivar and colleagues [74] performed an observa-
tional cohort study of over 5,000 patients, from

361 ICUs in 12 countries, who were mechanically
ventilated longer than 12 hours. The investigators
sought to determine the prevalence and timing of

tracheotomy, the clinical conditions associated
with its placement, and outcomes as measured
by ICU and hospital length of stay (LOS) and
mortality. Patients with a tracheotomy had longer

ICU (21 days versus 7 days) and hospital (36 days
versus 15 days) LOS. Mortality in the ICU was
lower in patients who received a tracheotomy

(20% versus 32%). Adjusting for other variables,
tracheotomy was independently related to sur-
vival in the ICU (odds ratio 2.22; 95% confidence

index 1.72–2.86). Hospital mortality was not
different between the groups. The study’s observa-
tional design precludes strong conclusions.

Two publications in the past year sought to
clarify this issue. The first was a retrospective
review that attempted to limit confounding by
using a nested case-control design, enrolling

subjects admitted during the same time period
[75]. The investigators found tracheotomy was
associated with lower ICU and hospital mortality

rates, even after adjusting for physiologic vari-
ables on admission and on day three. The study
was limited by its retrospective design and poten-

tial for considerable selection bias. In addition,
the investigators did not collect information
about weaning failure, reintubation rates, or deci-
sions to withhold or withdraw life-sustaining

treatments.
The second, most recent study was prospective

and observational, enrolling unselected subjects

requiring MV for greater than or equal to 48 hours
in 12 French ICUs over a 7-year period [76]. The
investigators matched each tracheotomy subject

with two controls, each selected according to the
likelihood of undergoing the procedure. They
found tracheotomy did not improve ICU mortal-

ity and was associated with more days of MV
and longer ICU LOS. Still, the methods used for
matching have limitations, and larger, well-de-
signed studies are needed before firm conclusions

can be drawn. In addition, future studies might
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also examine after ICU quality of life as another
important outcome in these patients.

Three systematic reviews have attempted to

address the issue of tracheotomy timing and
ultimate outcomes. In his 1998 review, Maziak
[57] performed a systematic review of three ran-
domized and two retrospective studies. Because

of flaws in the randomization techniques and
varying definitions of ‘‘early,’’ no conclusions
could be made. In 2005, Griffiths and colleagues

[48] published an updated systematic review and
meta-analysis. The investigators identified five
prospective randomized trials that addressed tim-

ing: two included in the Maziak review, and three
more recently published trials. There was signifi-
cant heterogeneity among all trials, with varying
inclusion and exclusion criteria and definitions

of what constituted early or late tracheotomy.
Populations varied across studies (head injury,
trauma, burn, medical, and general surgical

patients were included). Using a random effects
model, the investigators concluded that early tra-
cheotomy was associated with shorter duration of

mechanical ventilation and ICU days, but had no
effect on overall mortality [48].

A third review focused exclusively on the

trauma population. Dunham and Ransom [47]
identified seven retrospective comparisons of early
versus late tracheotomy, five randomized trials of
early tracheotomy versus no tracheotomy, and

one randomized trial of early versus late tracheot-
omy. Although outcome data was extracted and
summarized from all trials, only RCTs were com-

bined using meta-analytic techniques. The investi-
gators found no difference in mortality with early
tracheotomy. Of note, because of significant

heterogeneity, the RCT comparing early versus
late tracheotomy was excluded from the final
analysis. Results of this trial relate solely to
outcomes in trauma patients and fail to answer

the question of optimal timing. Limitations in
the existing evidence base preclude definitive con-
clusions regarding the effect of timing on ultimate

outcomes. Currently, there are three large scale,
appropriately powered RCTs ongoing. When
completed, they may provide the evidence needed

for informed decision making [77–79].
Putting it all together

Because of gaps in the literature, tracheotomy

practice varies considerably. Nathens and col-
leagues [80] examined procedure rates in over
17,000 trauma patients from approximately
100 centers across the United States entered into
the National Trauma Databank from 2001 to
2003. They found the rate of tracheotomy varied

from 0 to 59 per 100 hospital admissions. Al-
though several patient characteristics were predic-
tive of the procedure, they explained only 14% of
the variance across centers. Eighty percent of the

variance could not be explained by either patient
or institutional characteristics, suggesting a true
lack of adequate higher level evidence to guide

practice. The Belgian Association of Cardiotho-
racic Surgery recently published a clinical review
and evidence-based guidelines [59], but the

authors were unable to make any strong, high
level recommendations about indications or tim-
ing of tracheotomy.

In many ways we still must follow Dr. Heffner,

who recommended an ‘‘anticipatory’’ approach to
tracheotomy 15 years ago [81]. Performance of the
procedure should be done after careful review of

the risks and benefitsdindividualized to the pa-
tient. A general approach considers tracheotomy
after the patient has undergone some period of

stabilization. Patients likely to be liberated from
the ventilator within 7 to 10 days continue with
an endotracheal tube in place. In contrast, those

requiring a longer duration could be offered tra-
cheotomy. When duration cannot be predicted,
patients can be re-evaluated on a daily basis.
This anticipatory approach assumes that clini-

cians can accurately predict the duration of
mechanical ventilation early in the patient’s clini-
cal course.
Predicting the duration of mechanical ventilation

In patients with traumatic brain injury, a Glas-
gow Coma Scale (GCS) score of less than or equal

to 6 on day four of the ICU course indicates
prolonged ventilatory support will be needed
[82,83]. Prediction is less precise in patients with

acute neuromuscular disease, such as Guillain-
Barré syndrome. Those who are elderly, display
signs of autonomic dysfunction, or have pre-
existing lung disease often require prolonged

MV and should be considered for early tracheot-
omy [84,85].

Seneff and colleagues [86] attempted to develop

a prediction equation in a large population of
mixed ICU patients. Using APACHE III (acute
physiology, age, and chronic health evaluation)

data from almost 6,000 ICU patients at 40 United
States hospitals, the investigators performed mul-
tivariate regression analysis to determine if
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particular patient or disease characteristics on day
one could be used to determine the duration of
mechanical ventilation. They found that admit-
ting diagnosis and degree of physiologic derange-

ment measured by the Acute Physiology Score
could accurately predict duration of mechanical
ventilation in groups of ICU patients. Although

this might prove useful for comparing ventilator
practices between different ICUs, it is not useful
for predicting the duration of mechanical ventila-

tion in individual patients.
Troche and Moine [87] used data from 195

consecutive patients admitted to their surgical

ICU over a 12-month period to determine if clin-
ical or physiologic parameters on admission or at
the time of intubation could be used to predict the
need for mechanical ventilation for more than

14 days. Only emergency intubation and a Lung
Injury Score (LIS) greater than or equal to
Upper Airway

Obstruction

Neurologic Disease

•GCS ≤ 6 on day 4

•Spinal Cord Injury C4 or abov

 •Acute Neuromuscular disease with a

dysfunction or underlying lung dis

ARDS patient with ARDS scor

≥ 2.5 on day 7

Burn patient with significant full-thi

burns or active infection
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Fig. 1. A suggested algorithm using Heffner’s ‘‘Anticipa
1 independently predicted a duration of more
than 14 days. In a separate validation phase of
the study in 128 consecutive patients who required
emergent intubation, the utility of the LIS less

than 1 was in its negative predictive value
(91%), rather than the positive predictive value
(0.24) [87]. Study patients had a low overall rate

of prolonged MV and were from a single surgical
ICU, but in patients with an LIS less than 1, early
tracheotomy should not be considered.

An earlier retrospective study reported on
91 subjects admitted to the surgical ICU at a level
1 trauma center over a 3-month period [88]. Thirty

percent of the cohort required MV for longer than
14 days. Clinical and physiologic variables in
these subjects on day two were compared with
the patients who required MV for less than

14 days. The investigators found that a day two
GCS of less than or equal to 9 or a day two
e

utonomic

ease

e

ckness

ment;

 with

Consider early
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tory Approach’’ and integrating the current data.
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alveolar-arterial oxygen gradient greater than or
equal to 175 mm HG in subjects without preexist-
ing chronic obstructive lung disease had a sen-

sitivity of 91% and a specificity of 96% for
requirement of ventilatory support for 14 days
or more. To the authors’ knowledge, this
approach has not been prospectively validated.

Heffner and Zamora [89] developed an Acute
Respiratory Distress Syndrome (ARDS) Predic-
tive Score, then tested prospectively for accuracy

in predicting an uncomplicated ARDS course
(defined as MV requirement of less than
14 days) [90]. The score was calculated on days

four and seven in 50 patients with ARDS in the
critical care units of a large Academic Medical
Center over a 4-year period. An ARDS Score of
greater than or equal to 2.5 accurately identified

patients at risk of prolonged intubation.
Finally, Sellers and colleagues [91] reviewed the

charts of 110 burn patients over a 4-year period

who required MV for at least 3 days. They used
logistic regression to develop an equation to pre-
dict those patients that would require more than

14 days of MV. Using 29 patients admitted the
following year as a prospective validation cohort,
the equation was found to have 100% positive

predictive value.
In summary, tools have been developed that

may help us predict the duration of MV in select
populations of patients, but more robust external

validation is needed. In addition, more research
should be done in the other populations who often
require prolonged MV, such as patients with

sepsis and chronic obstructive lung disease.

A suggested algorithm

Using Heffner’s ‘‘Anticipatory Approach’’ and

integrating the current data, the authors propose
the approach presented in Fig. 1.
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